KM48C512/L/SL CMOS DRAM

512K x 8 Bit CMOS Dynamic RAM with Fast Page Mode

FEATURES GENERAL DESCRIPTION
s Performance range: The Samsung KM48C512/L/SL is a CMOS high speed
524,288 bit x 8 Dynamic Random Access Memory. Its
trac toac te design is optimized for high performance applications
KM48C512/L/SL-7 70ns 20ns 130ns such as personal computer, graphics and high perfor-
KM48C512/L/SL-B gons | 20ns | 150ns mance portable computers.
KM48C512/LUSL-10 100ns 25ns 180ns The KM48C512/LUSL features Fast Page Mode operation
which allows high speed random access of memory
* Fast Page Mode operation cells within the same row. CAS-before-RAS refresh capa-
* Byte Read/Write operation bility provides on-chip auto refresh as an alternative to
+ CAS-before-RAS refresh capability RAS-only refresh. All inputs and outputs are fully TTL
« fAS-only and Hidden Refresh capability compatible.
¢ TTL compatlble inputs and outputs . The KM48C512/L/SL is fabricated using Samsung's ad-
» Early Write or output enable controlled write vanced CMOS process
e Dual +5V=10% power supply .
» Refresh Cycle

— 1024 cycle/16ms (Normal)
— 1024 cycle/128ms (L-version)
— 1024 cycle/256ms (SL-version)
+ Power Dissipation
— Standby: 11mW (Normal)
1.1mW (L-version)
0.55mW (SL-version)
— Active (70/80/100): 578/495/413ImW
¢ JEDEC Standard pinout
s Available in Plastic SOJ, ZIP and TSOP I
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RAS
R Control & Voo
CAS— Clocks v
— 55
w Veg Generator
— Refresh Control = Row Decoder N Data in
Buffer [ ]
O
Refresh Counter it DO,
Memory Array a L o
£
524,288%X8 = DQs
Cells o
Row Address Buffer |} @
Ao 5
— @ Data out [
N L o —1 Buffer —
Ay Col. Address Buffer Column Decoder —— OE

e

# SAMSUNG

Electronics



KM48C512/L/SL CMOS DRAM

PIN CONF'GURAT'ON (Top Views)

o KM48C512J/LJISLJ * KM48C5122/L.Z/SL.Z
CEE—— ' N
Vee (1O 28 t] Vss
DQ, ]2 27 [1DQ;
DQ. []3 26 [] DQ;
0Qs 4 25 [ DQs
DQA E 5 24 ]DQS
NC[]e 23| ]CA3
wir 22[]OCE
AAS []8 21 [INC
A )8 20[JAs
As [J10 19 [ A;
A1 18] 4s
A 12 17 [JAs
Az []13 e} 16 [ As
Vec [J14 15 [ Vss
— ./
(S0J)

e KM48C512T/LT/SLT * KM4SC512TR/LTR/SLTR
Vec 110 28 [ Vss Vss ] 28 O 111 vee
DOy [T 2 27 [ 11 Qe DQg (T 27 2|1 by
DOz (T 3 26 [ 1 pQy Doy I 26 31 pq.
Das(I] 4 25 11 DQs DQg (] 25 4 7 pas
pQs (] 5 24 [1] DQs DQs (] 24 51 pQy
N.C.[T] & 23 |10 €A CAS] 23 61 NC.

wim- 22 [ GE OE [ 22 O W
RAS[] & 21 [Tl N.C. N.C. [ 21 8| 1) RAS
Agll] 9 20 10 As Ag [T 20 9| As
Ag 10 19 [ D A7 AT 19 1011 Ag
A1%11 18 [ 11 Ae Ag ] 18 1] A4
Ay [T]12 17 [TT As As ] 17 121 Az
Ay [T] 13 16 1] A4 A [T] 16 131 A3
Vee ] 14 15 [T vas ves [[] 15 14T Voo
(TSOP(I)-Forward Type) (TSOP(ll)-Reverse Type)

Pin Name| Pin Function Pin Name Pin Function
Ag-Ag Address Input W Read/Write Input
DQ,5 |Data In/Out OE Data Output Enable
Vgg Ground Vee Power(+5V)

BRAS Row Address Strobe N.C. No Connection
CAS Column Address Strobe
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KM48C512/L/SL CMOS DRAM

I —

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Units
Voltage on Any Pin Relative to Vss Vin. Vour —1to +7.0 \)
Voltage on Vcc Supply Relative to Vss Veeo —1to +7.0 v
Storage Temperature Tstg —55 to +150 °c |
Power Dissipation Po 700 mw
Short Circuit Output Current los 50 mA

* Permanent device damage may occur if “ABSOLUTE MA
should be restricted to the conditions as detailed in the o

solute maximum rating conditions for extended periods may affect device reliability.

XIMUM RATINGS" are exceeded. Functional Operation
perational sections of this data sheet. Exposure to ab-

RECOMMENDED OPERATlNG COND'T'ONS (Voltage reference to Vss, Ta=0to 70°C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vge 4.5 50 5.5 vV
Ground Vss 0 0 0 v
Input High Voltage ViH 2.4 - Vec+1 v
Input Low Voltage ViL —-1.0 — 0.8 v

DC AND OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol | Min Max | Units

; . KM48C512/L/SL-7 - 105 mA

Operating Current
. R KM48C512/L/SL-8 lect - 90 mA
(RAS, , Address Cycling @trc=min.) KMA48G512/L/SL-10 _ 75 mA
Sy g, w | =2 [ m
KAS-Only Refresh Current* KM48C512/L/SL-7 - 105 | mA
- . o KM48C512/L/SL-8 lcca — 0 mA
(CAS = Vi, AAS, Address Cycling @trc=min.) KM4BOB12/L/SL10 _ 25 mA
» KM48C512/L/SL-7 — 85 mA
Fast Page Mode Current
L . e KM48C512/L/SL-8 lecs - 75 mA
(RAS =V, CAS, Address Cycling @tpc =min.) KM48C512/L/SL.10 — 65 mA
KM48C512 — 1 mA
Standby Current
- A KM48C512L lecs - 200 pA
(RAS = CAS = Voo —0.2V) KM48C5125L — | 100 | uA
CAS-Before-RAS Refresh Current* KM4BC512/L/SL-7 - 105 | mA
(RAS and CAS Cycling @tac=min.) KM48C512/L/SL-8 lecs - 20 mA
KM4BC512/L/SL-10 — 7 mA
Battery Back Up Current
Average Power Supply Current, Battery Back Up Mode
Input High Voltage (Vin) = Vec0.2V
input Low Voltage (Vi) =0.2V KM48C512L locy — | 300 | kA
CAS = CAS Before RAS Cycling or 0.2V KM48C512SL — | 150 | uA
D = Don’t Care
Tre=125 uS(L-ver), Tpe=2604S(SL-ver),
TRAS=TRASmin.~1#S.
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KM48C512/L/SL CMOS DRAM

DC AND OPERATING CHARACTERISTICS

{Recommended operating conditions unless otherwise noted)

Parameter Symbol Min Max Units
Input Leakage Current
(Any Input 0V <'6.5V, all other pins not under test=0V) ItL —10 10 HA
Output Leakage Current
(Data out is disabled, OV < Vg1 <5.5V) lo —10 | 10 WA
Output High Voltage Level{loy=—5mA) Vou 2.4 — Vv
Output Low Voltage Level(lg =4.2mA) VoL — 0.4 Y

* NOTE: lccs, leca, lees @and logs are dependent on output loading and cycle rates. Specified values are obtained with
the output open. Icc is specified as an average current. In gy and leca, Address can be changed maxi-
mum two times while RAS = V.. In Igcs, Address can be changed maximum once while CAS =V

CAPACITANCE (1,=25°c

Parameter Symbol Min Max Unit
Input Capacitance (Ap-Ag) Cint — 6 pF
Input Capacitance (RAS, CAS, W, OF) Cing - 7 pF
Qutput Capacitance {DQ1-DQs) Coa — 7 pF

AC CHARACTERISTICS (0°C<Ta<70°C, Ve = 5.0V + 10%, See notes 1, 2)

KM4SCH12/LUSL7 | KM4BCS12ILISL-B | KM4BCS12LISL-10
Parameter Symbol Units | Notes
Min | Max | Min | Max | Min | Max

Random read or write cycle time tre 130 150 180 ns
Read-modify-write cycle time thwe 180 200 240 ns
Access time from RAS trac 70 80 100 | ns | 34,11
Access time from CAS tcac 20 20 25 ns 34,5
Access time from column address tas 35 40 45 ns 3,11
CAS to output in Low-Z toz 5 5 5 ns 3
Output buffer turn-off delay torr 0 15 0 15 0 20| ns 7
Transition time (rise and fall) tr 3 50 3 50 3 50 | ns 2
RAS precharge time trp 50 60 70 ns
RAS puise width tras 70 | 10,000 80 | 10,000 | 100G | 10,000 ns
RAS hold time trs 20 20 25 ns
CAS hold time tosH 70 80 100 ns
CAS pulse width tcas 20 | 10,000 20 | 10,000 | 25| 10,000 { ns
RAS to CAS delay time treo 20 50 | 20 80 | 25 75| ns 4
RAS to column address delay time tRao 15 3| 15 401 20 55 | ns 1
CAS to RAS precharge time tcre 5 5 10 ns
Row address set-up time tasa 0 0 0 ns
Row address hold time tran 10 10 15 ns
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KM48C512/L/SL

CMOS DRAM

AC CHARACTERISTICS (0°c<Ta<70°C, Voc=5.0V+10%, See notes 1,2)

4 Electronics

[ KMABCS12LUSLT | KMABCS12USLS | KMABCS12LSL-10
Parameter Symbol Units | Notes
Min | Max | Min | Max ; Min | Max

Column address set-up time tasc 0 0 0 ns

Column address hold time tcan 15 15 20 ns

Column address hold time referenced to RAS | tan 55 60 75 ns 6

Column address to RAS lead time traL 35 40 50 ns

Read command set-up time tres 0 ns

Read command hold time referenced to CAS | tacu 0 ns

Read command hold time referenced to RAS | tasw 0 ns

Write command set-up time twes 0 0 ns

Write command hold time twon 15 15 20 ns ]

Write command hold time referenced to RAS | twcr 55 60 75 ns 6

Write command pulse width twe 15 15 20 ns

Write command to RAS lead time trwe 20 20 25 ns

Write command to CAS lead time towt 20 20 25 ns

Data-in set-up time tos Q 0 0 ns 10

Data-in hold time tom 15 15 20 ns 10

Data-in hold time referenced to RAS tomr 55 60 75 ns 6 |

Refresh period {1024 cycles) trer 16 16 16 | ms

Refresh period (L-version) trer 128 128 128 | ms

Refresh period (SL-version) trer 256 256 256 | ms

CAS to W delay time tewd 45 45 55 ns 8

RAS to W delay time trw 95 105 130 ns

Column address to W delay time tawp 60 65 75 ns 8

CAS setup time (CAS-before-RAS cycle) tosm 10 10 10 ns

CAS hold time (CAS-before-RAS refresh) towr 10 10 10 ns

RAS precharge to CAS hold time tree 10 10 10 ns

CAS precharge time (C-B-R counter test cycle) | teer 35 40 50 ns

Access time from CAS precharge tcpa 40 45 50 ns 3

Fast page mode cycle time tec 45 50 55 ns

Fast page mode read-modity-write cycle time | terwc 95 100 115 ns

RAS pulse width (fast page mode) trase 70| 100K | 80| 100K | 100 | 100K | ns

RAS hold time from CAS precharge tance 40 45 50 ns

CAS precharge time (fast page mode) tep 10 10 10 ns

AAS hold time referenced to OF taon 20 20 20 ns

Access time from OE toea 20 20 25| ns

OE to data-in delay time toeo 20 20 25 ns

Output buffer turn off delay time from OE | toez 0 20 0 20 0 25| ns

OE command hold time toen 20 20 25 ns etdl
i SAMSUNG 522
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KM48C512/1L/SL

CMOS DRAM

NOTES

1.

11.

An initial pause of 200us is required after power-up followed by any 8 RAS-only or CAS-before-RAG refresh
cycle before proper device operation is achieved.

Vin{min} and Vi {max) are reference levels for measuring timing of input signals. Transition times are measured
between Viy(min) and Vi (max) and are assumed to be 5ns for all inputs.

Measured with a load equivalent to 2 TTL loads and 100QpF.

Operation within the trcp(max) limit insures that trac(max) can be met. treo(max) is specified as a reference
point only. If trep is greater than the specified trco(max} limit, then access time is controlled exclusively by tcac.
Assumes that trep2trep(max).

taR, twen, tpHr are referenced to trap{max).

torFimax) defines the time at which the output achieves the open circuit condition and is not referenced to Vou
to Vo

twes, tawp, towp and tawp are non restrictive operating parameters. They are included in the data sheet as elec-
tric characteristics only. If twes>twes(min) the cycle is an early write cycle and the data output will remain high
impedance for the duration of the cycle. If towp=tcwo(min), trwp2trwp(min) and tawp2tawn(min), then the cy-
cle is a read-write cycle and the data output will contain the data read from the selected address. If neither
of the above conditions are satisfied, the condition of the data out is indeterminate.

. Either trcH or rarH must be satisfied for a read cycle.
- These parameters are referenced to the CAS leading edge in early write cycles and to the W leading edge in

read-write cycles.
Operation within the trap(max) limit insures that trac{max) can be met. trap(max) is specified as a reference
point ony. If trap is greater than the specified trap(max) limit, then access time is controlled by taa.

TIMING DIAGRAMS

READ CYCLE
tRc -
o ViH— tRas tRp
e TN \
—1CsH
lcre, tRcp— tRsH —
EAS Vin-- I | toas / / \_
ViL— tasr | [—RAD tRAL — !
.lR_AH tasc tcAH |
A :::: AobRESS AOGHESS
l@% tRAK —j_tHCH
tH— ! l PRI
w ::— ‘ tRoH '0:0.’0.'0!0.' &m’m‘!‘:"" "."
| i —-TAA
ViH— YYX Y Y A7y P A |~ toEa—| B R AN AR I T AN AT T AT TR
OO ] AR R R SRR
tcac 1oFF
tRAC 1oEZ
0Q,-DQs zo“_ OPEN VALID DATA-OUT ¥
oL—
F=—1cLZz
@ DOMNTCARE
e
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KM48C512/L/SL

D LTS wiy ¥ ¥

CMOS DRAM

TIMING DIAGRAMS (Continued)
WRITE CYCLE (EARLY WRITE)
tpc
v 1RAS bl
— H—
t
RAS " AR Z \
t
{eRe tRCD o tRsH
CAs :‘H— trRaK tcas / \
L= P
task tasc t5ag | 1RAL
A Vin— ROW COLUMN
ViL— ADDRESS ADDRESS
' == tRAD —| .
Wos| L o]
w ViH— twp
ViL—
wcR
tRwi
oE VIH—
ViL—
toHR
tDs — toH—
DQ,-DQs Y/llt: g VALID DATA-IN OPEN
WRITE CYCLE (OE CONTROLLED WRITE)
trC
tras trp
s - \ e
tosH
cRe trcD tRSH
-~ ViH—
CAS tcas
ViL— . l— tRap — ™ / / \_
ASR | Ray r==d tASC |— tcaH =
A ViH— ROW COLUMN
ViL— ADDRESS | ADDRESS
— towl
tRWL
_ ViH— v
W o B0 BN
|taem
OF Yn toen
ViL— tps
t“ EtoHﬁ
ViH— v v v
DQ,-DQs V:':— VALID DATA-IN [ '.’.’ ..“"... . . .':

m DON'T CARE
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KM48C512/L/SL CMOS DRAM

I
TIMING DIAGRAMS (continued)
READ-MODIFY-WRITE CYCLE
thwe——  ——— _— -
tRas tRp——
VIH— t
s I S
ViL—
. -_———— ———  tcsH— —
!-ER-F; ——— trcD - = tRsH -
CAB Vin- \ \ tcas [ 7 \
ViL— W
tasr | [tRAM 1AS0C 1caH |
A ViH— FROW COLUMN
Vi — ADDRESS ADDRESS
I [ _l—v I - lawp— -y
= trap . ; town - 1owL
. L — tRwL
_ I tRwD
w ViH— f | % XY XY v".v XXX
. I
" | e | RBOABBAANEK
I
v | |toea
—_ H=
OE ViL— /'—JOED‘-i
: == tCAC = ips
| — t toH
| S— R QHAC N [ QEZ ‘
ViroH - | INfvaLD VALID XX O000OOOODC R
BQ:-0Cs VioL — o DATA-OUT DATA-IN "“.0’0..0.’ .’0.'.‘...0?‘.‘0.". A'A‘?'
|
FAST PAGE MODE READ CYCLE
trp
tRASP —
AAS T R — e /
ViL— [ n
TPC AHCP '
t b tRSH —m—
GRP| | _ tco ‘ e
CAs ViH— “ icas 42 [ tcas r— “_‘g____ 1CAS —t r/
ViL— \J e
tRAD I
——| tosh tRAL
tASR tRAH t:\sc_ tcaH tasc|; tcan J tasc! | tcaH
ASR o] = = -y
A Vin-— R COLUMN COLUMN COLUMN
Vi — ADD ADDRESS ADDRESS ADDRESS 4
trcs tRCH F:J -L-dncs 4 L-«ans 4=}~ 1ReH
Ty ViH—
v ( ) Vv
ViL— A4 N 1RRH
J tap —=t tan I
toea '
— ViH- DOCDOO0OOY XX
O ViL— A‘ 'A‘a’n‘ 'h"’l’.ﬁ“"a‘.""‘
tcac
t toFk | tore
RAC I—_ toez
toLz
|
Von— VALID VALID X s VALID
DQ:-DCs VoL DATA-OUT. DATA-QUT ¢ DATA-QUT

@ DON'T CARE
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KM48C512/L/SL

CMOS DRAM

TIMING DlAGRAMS (Continued)

FAST PAGE MODE WRITE CYCLE (EARLY WRITE) -
- -1RAsSP
RAS S IAR_ﬁfg—ﬁT
A §f— .
: tpe— ] ,,__i
tcRp {RGD——] ‘ 1CP — = e |
CAS J i \\—- 1oAS -—— SE teAS—— { ! \-— toas —
ZRAH\ 1C)Hicm-i J} tASC teaH | ![ AL !
tASR T tase T Tasc| | toau ;
A ROW ™Y COLUMN COLUMN COLUMN
ADD ADDRESS ADDRESS ADDRESS 4
_.TReD_ iy towL — ——— twes _ - tow——— ] Towe - |
o AR et
: Dl TWCH
. e R v KR
- .v’v.-’v.v.-’-v’v’v'v'r"""’f XA/ V.V YV, "f"Q"" TV"’Y"'(".‘V \/ "'"’V’V‘ -’""'V "V V" WaYaVaAVAVAVAY, "' VAVAVAV Vava vy,
oe Al
‘ﬁ_TlD'HRﬁTDT tps X t tos ‘ lpH
; D:e’._.‘ ¢ DH |
— ‘ i I
SN st P o vt
FAST PAGE MODE READ-MODIFY-WRITE CYCLE
RAS F 44 J |
- p—————— teSH————— , ” -
! ——1pPRWC - ~ tRsH
I - lF!CE]} icas cp - -lcas at PICRP '—l
=3 tRAD \ Z (— —tcas- -
CAS Lw
t —j \ / l& //
tasr tasc tcan tasc | {tcan ASC - tRaL
~——”— | - — r1iCcAH
ADD. ADD ADD ADD
i tawp- —— —i ‘ { | ‘ tRwL —
t?_cs —Ltcwo J .—-I>1CWLftcwo—-— t
I o L cwL
w w |- —tawD %\:Py ~-tawp — — \
i |— FAA—‘ i o T twe —
Thoen b oy
[ f ] )
_ : | T
OF | \_ toso | I - / 1
L l tcac| | ‘ h fepp E‘])Eoﬁ
r—.—‘-_ ‘tOI‘EZ lCA|C '
- tRAG | toez
oo [
! . . ‘ taa Fl ; :‘DS I I—- |
! | } I | — h—
' ! itos| — toH ‘ . Vol toH
oo PR —EE Qe )
- = oLz oLz .

m DON'T CARE
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~ CMOS DRAM

KM48C512/L/SL
T|M|NG D|AGRAMS (Continued)
RAS-ONLY REFRESH CYCLE
Note: W, OE = Don’t care
the —
}—R tap
Vin— = -
s v ‘ tRas ZiL \
. tcRp J ﬁ_tLPC,_
S ViH— |
oA ViL— | \_/

O

CAS-BEFORE-RAS REFRESH CYCLE
NOTE: W, OE, A=Don’t Care

tRC

}—— tre trp
RAS v::: _4_ ‘F‘F‘C‘i S tRAS Z’EC_‘ 1_\-
Vin— ‘ CSE_I o VAV VML V.vinay.y.
w o/ QBSEBBIERRD
~2)
DQ;-DQs ::,’2:: FL OPEN

DON'T CARE
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KM48C512/L/SL

CiViDoS URANV

TIMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE (READ)

tRe tRC .
tRas ——1ARP a—l tRAS 1RP ——]
— Vin—
RAS Ve g 1aR z f \
tcrp tRCD tRsH tcHA
. Vih—
CAS Vi— j RAD \ / \_
tasc b
tASR f=mt tRAH il
ViH— ‘ '
S €0\
| tRcs {RRH
— ViH—
_ Vin— 1oEA VALV OV VYAV WYV Y
% 000
t('.':AC o
icLz tOFF
trac tDEZ ]
DQ;-DQs \;0"': J}M VALID DATA-OUT Jir
HIDDEN REFRESH CYCLE (WRITE)
taas e tRP—— ‘ e _ —— tRp——]
_ Vi = 3
RAS " \;. taR ) \ tras ) \
. tRSH
CRF tRCD iCHR
o ViH— #_ |
(CAS ViL— _/ ——tRAD — I / \
tasc —| ——
tasR — t:AH lcan
Vig—
H _1 C WA A A A W AW W N A W N W AN L WAV VAV AW AV A AV AV AV WAV,
S 3 i D e R e
twes —L |~ b twen —
— ViH— e vvvv‘vvvvvvvvvvvvvvvvvvvvvvvvvv
D) 1 o ettt ettt
_ ViH—
OE
ViL—
| tos toH
ViH— \
DQ,-DQa — VALID DATA
{DHR @ DON'T CARE
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KM48C512/L/SL

T|M|NG DlAG RAMS {Continued)

CAS-BEFORE-RAS REFRESH

COUNTER TEST CYCLE

CMOS DRAM

tRAs — trP
— Vin—
RAS Vi k 2 L
———-WCSR | toHR topr — tRsH
o Vin— %:_ 3
CAS ViL— 7 S s / {
tasc | toan - __1 1RaL l
ViH— NAANR A AR AR AARATA L
{\ (X) COLUMN
: o OSBRI Aooness
! tARH !
READ CYCLE ~incs lt_“"tm_a e
W
ViL— tROH - - —
. ViH— J t0EA
OE Vi—
terz tcl)Ez torFF
VoH— f- l e v
DQ1-DQg Vo OPEN VALID DATA-OUT i_
WRITE CYCLE i
F towL o
_ Vin— \KAAARA/ v0v v’v v’v v’v v.v v.v'v.v‘v v. . Itwcs| tWonH
e OGCOOOOGRNN
Vin— :
OE
ViL—
los | toH
ViH— N
DQ;-DQg Vo OPEN VALID DATA-IN )
* towt
READ-MODIFY-WRITE | wo— = |
tRes s towp ; a‘
_ ViH— twp vvvvvvvvvvvvv‘v
W e A
L tas————
_ ViR— toEa
OE Vi— I / toep
e e
ViioH— 7 vaup }
DQ,-DQs VioL— / DATA-IN 14[
VALID __/ ‘
DATA-OUT

DON'T CARE
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KM48C512/L/SL

CiOo URAN

DEVICE OPERATION

Device Operation

The KM48C512/L/SL contains 4,194,304 memory loca-
tions arranged in 8 groups of 524,288 x1 bit each.
Ninteen address bits are required to address a particu-
lar memory location. Since the KM48C512/L/SL has only
10 address input pins, time multiplexed addressing is
used to input 10 row and @ column addresses. The mul-
tiplexing is controlled by the timing relationship be-
tween the row address strobe (RAS), the column address
strobe (CAS) and the valid row and column address
inputs.

Operation of the KM48C512/L/SL begins by strobing in
avalid row address with RAS while CAS remains high.
Then the address on the 10 address input pins is
changed from a row address to a column address and
is strobed in by CAS. This is the beginning of any
KM48C512/L/SL cycle in which a memory location is ac-
cessed. The specific type of cycle is determined by the
state of the write enable pin and various timing relation-
ships. The cycle is terminated when both RAS and CAS
have returned to the high state. Another cycle can be
initiated after RAS remains high long enough to satis-
fy the RAS precharge time (tap) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tragiMmin) and teas(min) respectively. These minimum
pulse widths must be satisfied for proper device oper-
ation and data integrity. Once a cycle is initiated by
bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths. In ad-
dition, a new cycle must not begin until the minimum
RAS precharge time, tes, has been satisfied. Once a cy-
cle begins, internal clocks and other circuits within the
KM48C512/L/SL begin a complex sequence of events.
If the sequence is broken by violating minimum timing
requirements, loss of data integrity can occur.

Read

A read cycle is achieved by maintaining the write ena-
ble input(W) high during a RASICAS cycle. The access
time is normally specified with respect to the falling
edge of RAS. But the access time also depends on the
falling edge of CAS and on the valid column address
transition. If CAS goes low before treo(max) and if the
column address is valid before tpap{max) then the ac-
cess time to valid data is specified by taac{min).
However, if CAS goes low after taco{max) or if the
column address becomes valid after taag{max), access
is specified by tcac O taa. In order to achieve the mini-
mum access time, trac{min), it is necessary to meet
both teeo{max) and trapimax).

Write

The KM48C512/LUSL can perform early write, late write
and read-modify-write cycles. The difterece between
these cycles is in the state of data-out and is determined
by the timing relationship between W, OE, CAS. In any
type of write cycle, Data-in must be valid at or before
the falling edge of W or CAS, whichever is later.

Early Write: An early write cycle is performed by bring-
ing W low before CAS. The 8-bit wide data at the data
1/O pins is written into the addressed memory cells.
Throughout the early write cycle the output remains in
the Hi-Z state. In the early write cycle the output buffers
remain in the Hi-Z state regardless of the state of the
OE input.

Read-Modify-Write: In this cycle, valid data from the ad-
dressed cell appears at the output before and during
the time that data is being written into the same cells.
This cycle is achieved by bringing W low after CAS and
meeting the data sheet read-modify-write timing require-
ments. The OE input must be low during the time de-
fined by toea for data to appear at the outputs. If town
and tawp are not met output may contain invalid data.
Conforming to the OE timing requirements prevents bus
contention on the KM48C512/L/SI. DQ pins.

Data Output

The KM48C512/L/SL has a three-state output buffers
which are controlled by CAS and OE. Whenever either
CAS or OE is high {Vi), the outputs are in the high im-
pedance (Hi-Z) state. In any cycle in which valid data
appears at the outputs, the outputs enter into the low
impedance state in the time specified by tcz after the
falling edge of CAS. Invalid data may be present at the
output during the time after tc; and before the valid
data appears at the output. The timing parameters tcac,
trac @nd taa specify when the valid data will be present
at the output. This is true even if a new RAS cycle oc-
curs (as in hidden refresh). Each of the KM48C512/L/SL
operating cycles is listed below after the correspond-
ing output state produced by the cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
Refresh, Fast Page Mode Read, Fast Page Mode Read-
Modify-Write.

Hi-Z Output State: Early Write, RAS-only Refresh, Fast
Page Mode Write, CAS-before-RAS Refresh, OE con-
trolled write, CAS-only cycle.

indeterminate Output State: Delayed Write (lowo OT trwo
times are not met)
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KM48C512/L/SL

CMOS DRAM

DEVICE OPERATION (continueq)

Refresh

The data in the KM4BC512/L/SL is stored as a charge
on microscopic capacitor within each memory cell. The
stored charge tends to dissipate over time and will af-
fect data integrity if the charge is not periodically
refreshed. Refresh of the individual storage cells is ac-
complished by accessing all rows within the refresh
period (trer) Off within 16ms. There are several ways to
accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This cy-
cle must be repeated for each of the 1024 row address
(AOQ-AQ).

CAS-before-RAS Refresh: The KM48C512/LUSL has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS input is held
low for the specified set up time (tcgr) before RAS tran-
sitions low, the on-chip refresh circuitry is enabled. An
internal refresh operation automatically occurs. The
refresh address is supplied by the on-chip refresh ad-
dress counter which is then internally incremented in
preparation for the next CAS-before-RAS refresh cycle.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the out-
put by extending either input active time and cycling
RAS. The hidden refresh cycle is actually a CAS-before-
RAS refresh cycle within an extended read cycle. The
refresh row address is provided by the on-chip refresh
address counter,

Other Refresh Methods: It is also possible to refresh
the KM48C512/L/SL by using read, write.or read-modify-
write cycles. Whenever a row is accessed, all the cells
in the row are automatically refreshed. There are cer-
tain applications in which it might be advantageous to
perform refresh in this manner but in general RAS-only
or CAS-before-RAS refresh is the preferred method.

Fast Page Mode

The KM48C512/L/SL has Fast page mode capability pro-
vides high speed read, write or read-modify-write access
to all memory locations within a selected row. These
cycles may be mixed in any order, A fast page mode
cycle begins with a normal cycle. Then, while RAS is
held low to maintain the row address, CAS is cycled to
strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row
addresses for the same page.

CAS-before-RAS Refresh Counter Test Cycle
A special timing sequence using the CAS-before-RAS
counter test cycle provides a convenient method of
verifying the functionality of the CAS-before-RAS refresh
activated circuitry. The cycle begins as a CAS-before-
RAS refresh operation. Then, if CAS is asserted high
and then low again while RAS is asserted low, the read
and write operations are enabled. In this method, the
row address bits A0 through A9 are supplied by on chip
refresh counter.

Power-up

If RAS =Vss during power-up, the KM48C512/L/SL
could begin an active cycle. This condition results in
higher than necessary current demands from the pow-
er supply during power-up. it is recommended that RAS
and CAS track with V¢c during power-up or be held a
valid Vi in order to minimize the power-up current.
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KM48C512/L/SL CVMOS DRAM

PACKAGE DIMENSION

28-LEAD PLASTIC SMALL OUT-LINE J-LEAD Units: Inches (millimeters)
G 720(18.29) ] | 0.027(0.69)
0.730(16.54) T ; MIN
.
S 0 e B W e e s W ”,"':“)i

)
(9.27)

0.395(10.03)
0.405(10.29)
008(0.20)
0 365(
0.375(9.53)
0.435(11.05)
0.445(71.30)

D O
© | )

$.012(0 30

i1

- I A—

1 ‘ 0 026(0.66) ! ‘
| 7 o030 81 . 0.140(3.56)
0.148(3.76)
| 0.004(0.1) @
0016(0.41) P 0.050(1.27) ~0.050(1.27)
0.020(0 51) TYP MAX
28-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
1.435 (36.44) 0.113 (2.87)
MAX 0.120 (3.04)
4 A 4
0.400 (10.16) 0.322 (8.17)
MAX 0338 (858 |2
O o2
i

SRR i

0.100 typ +0.010
(2.54 = 0.25)
0.050 typ = 0.010 | | 0.016 (0.40)
(1.27 £ 0.25) i 0.024 {060}
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KM48C512/L/SL CMOS DRAM

28-LEAD PLASTIC THIN SMALL OUT LINE PACKAGE (Forward and Reverse Type)

Units: Inches {millimeters)

0.740 (18.80) 0.03 (0.80)
MAX
HHEEHBHBHAEBEHEBEHHBABA @——
Tl g Bg
22 2| ==
2|12 g 28
[=1K=] = oo
O
~ |-
BHEEEHHEEHHEEHE ~N— 1
| 0.005 (0.13)
0.722 (18.36} 0.037 (0.95) 0.008 (0.20)
0.726 (18.46) [ oosriio9
[©] 0.08max l[t:”_—_]
0.037 (0.85) | | [ eosspzm || oo (0.40)’
| [ 0.052 (1.32) | 0.020 (0.50)
0.016 (0.40) | |
0.024 (0.60) ol
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